S A
‘Sanitized Copy Approved for Release 201 1/08/10 CIA RDP78 03642A000700100008 5

| AB,

D.. A Z‘ ua+0 P o et

FAFAIDA PRy Offioe of Loglstics/Preguremmnt Divisienso

B8 Ariiey 4 m& Anr cxvamion- ol Liws wod addliiewnd. saivie Low
ek 4 unldny Comstect. K20 witk \ 25X1
o 25X1
1« It 1a requested thet serengeosnis be wade to previde sddiiionsl
fm sed fands for Tosk J mrw LContreet K30 with | 25X1
25X1

Ze The parpose of this teek 1s Tor sontinued reseapch sad develope
MQWuﬁmﬁﬂwﬂmmwmmMMﬁanwu
visssalty Tiuid Shaowgh & verishle srifice. JSeffvesente Lv the wxistisg
aeige will be asde in a0 atwept o provide (e amtt with awtomssic

Wapurninre eoapensetion sver the Mge of ~30% ty £10PF. Laboratory
apdels will be conmiructisd Tor svelustiow iosting.

Je  The toal sdditiooml coai Por ihis dewelopment bas been oviiemted
A% 110,500, Inelunding ihe Fixed fed, Tor m seves nouth wxteveisn of re
m. “his cost in consideved reusonable,

in the cotimmtion of the project inglower, this work comes withis

25X1

25X1

25X1

the seepe of the sriglval pregrem isitisted wviti.|  in fiscal yeer
1957 an ‘Teek J weder Contrmet Hie2(. (harges should therefure be usde
apainet Allateent Swbey T-2900=10,
ke Surther technical infarwetish cencerving vhie orecrem may b
byt i ned tm m mm:; wm, b 2EX
- sehasion P LON |
A&Wi , )
Lontr'r Progosel Ouwd LT Jan 58 Distribution:
TS P Jed Tl 33T Orig & 1 - Addressee
o ) ‘ ' 1 - Comptroliey
APPSOV FOR THY UBLIGATIOR F ¥ UNDE: 1~ T83/18
1 - TS8/FANB
g iomee
(’/L.L Syl - ’
3 ‘WQ” o ILEG
1 « XD Chroon
1 = EDe183%
1« 3N File

Sanitized Copy Approved for Release 2011/08/10 : CIA-RDP78-03642A000700100008-5



L»Il-.i - Y .- - _Am»—..L.A_».,-‘ :
; ~ Sanitized Copy Approved for Release 201 1/08/10 CIA RDP78 03642A000700100008 5

i \ ﬁbﬂ%&: M

%»\ | Wi oo S o

In replying please addresst

25X1

January 17, 1958

Dear Sirs

Enclosed is a proposed research program directed toward
the further development of a silicone«fluid, time-delay mechanism
vhich was evolved under Task Order No, J. The proposed research
prbgram is based on recent discussions with your technical repree
sentative.

In the course of the previous research under Task Order
No., J, we evaluated the flow characteristics of a silicone fluid
which had been selected as the timing medium. Pertinent basic
information on the flow of this fluid was obtained, a practical
design of a time-delay mechanism was outlined, and gaccescsful
experiments were conducted on imyorﬁant components of the design.
At this stage, it is proposed that additional research be per-
formed that would be directed toward establishing the accuracy of
the temperature-compensating component and developing an experie
mental) working model of the time«delay device. Ue feel confident
that the results of the proposed research will be favorable énd
that a working model of a satisfactory silicone-fluid, time-delay

mechaniam can be developed.
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January 17, 1958

If you should have any questions regarding our proposed

research program, please let us know. Any inquiries of a con-

tractual nature may be directed to

at Extension 159.

Very truly yours,

Vice President
EES:tr
Enclosure

In Duplicate
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PROPOSED RESEARCH PROGRAM

w N ~

ON

THE _FURTHER DEVELOPMENT OF 4 SILICONE-FLUID,
TIME-DELAY MECHANISM

Introduction

During the past several years, a search by many organi-
zations for a cheap, reliable, and reasonably accurate time-delay
mechanism has led to the consideration of silicone fluid as a
timing medium. Under Task Order No. J, basic design criteria
were established for an experimental unit of this type that used
a silicone fluid. As currently envisioned, in such a unit a
spring-loaded piston would force the fluid through an orifice and
would advance until a spring-loaded firing pin was released.

The release or delay time would be established primarily by the
size of the orifice and by the magnitude of the spring force
acting on the piston. In such a unit, the time delay period

would be affected by changes in the viscosity of the fluid,

and hence by changes in the flow of the fluid, as a result of
vaiiations in ambient temperature. We believe that a satisfactory
temperature-compensator design has been demonstrated experimentally
under Task Order No. J; this, combined with the design of other
components that we have developed experimentally, constitutes

a potentially successful time-delay mechanism. However, the
ultimate success of such a mechanism would depend upon the

proper selection of materials and dimensions for the temperature
compensator to be used in combination with appropriately sized

springs for actuation of the piston.

CECRET
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Such a temperature compensator, as currently visualized,
would contain two orifices: one would be a simple circular-
crose-sectioned port and the other would be a temperature~
compensating orifice formed by the annular space between two
components made from selected materials having different
coefficients of thermal expansion. Variations in temperature
would affect the size of the amnular orifice and thus the flow
through it. With an increase in temperature, the viscosity of the
fluid would decrease and consequently the flow rate through the
simple circular-cross-sectioned port would increase. The flow
rate through the annular orifice, however.4uould decrease with
increasing temperature if the materials for the orifice-forming
parts were selected so that the orifice size would be reduced
rapidly with an increase in temperature. The total flow rate
of a silicone fluid, for instance, Viscasil 500,000, through
a circular and an annular orifice has been shown, by calculation,
to be within %5 per cent of the ideal value for a temperature\
range from -20 to +120 F.

In'onr previous experiments with an experimental
temperature-compensating unit, the compensation obtained was
not perfect; the calculated variation in the flow rate was
approximately %12 per cent from a mean value. Hence, the cal-
culated total variation for a time-delay mechanism with such
a compensator would be approximately 215 per cent. However,
since this value was obtained on the basis of sizes and

materials for the components that did not necessarily constitute
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an optimum combination, it is expected that this variation could
be reduced below the required %10 per cent by a more knowledgeable

selection of these parameters.

Discussion of the Problem

At‘the present time, as a result of the effort under
Task Order No. J, we believe that the basic design of a
satisfactory experimental silicone-fluid, time-delay mechanism
has been established and that the major compoments of this
design have been proven experimentally. |

Two aspects of the problem remain to be investigated
before a prototype device can be prepared. Combinations of
sizes and materials for the components of the temperature-
compensating device have to be selected and evaluated under
laboratory conditions, and an experimental model of the entire
time-delay mechanism has to be prepared and evaluated.

The following requirements represent goals toward
which we would direct the effort propbsed on the development of
an experimental model:

(1) It should have a high degree of reliability.

(2) It should be accurate to within +10 per \

cent-of the time setting.

(3) It should retain its accuracy over a

temperature range of -20 to +120 F,
(4) It should have an adjustable time range

from 15 minutes to 2 months,

- Sanitized Copy Approved for Release 2011/08/10 : CIA-RDP78-03642A000700100008-5



Lu"_x RS U e- s —————e I e - _1].1 L P - —_— - - .
Sanitized Copy Approved for Release 2011/08/10 : CIA-RDP78-03642A000700100008-5

- SECRET

(5) It should not weight more than 1/2 pound.
(6) It should not be larger than about 1 inch

in diameter and about 4 inches in length.

Objective

The objective of tﬁe proposed program would be to
conduct research directed toward the further development of the
above-described silicone-fluid, time-delay device in an effort
to satisfy the requirements outlined above. If, as expected,
the results of the proposed program were favorable, research
would be directed toward preparing and evaluating an

experimental model cof the device.

General Procedure

Since the basic design for a suitable experimental
time-delay device has been established, we would calculate, with
the aid of IBH computers, the sizes of temperature-compensator
components of various materials that would minimize the variation
in the flow rate; the choice of the materials included in this
study would be based on coefficient of thermal expansion
charact#ristica. After this information was compiled and
studied, combinations of sizes of components and associated
materials that appeared to be conducive to a minimal variatiom
in flow rate would be selected and laboratory temperature-
compensating units, based on those combinations, would be

prepared and evaluated.

SECRET
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We currently expect that, at the most, eight different
materials would be evaluated. However, the calculations may
indicate the feasibility of evaluating fewer materials and only
minor size modifications, and consequently the number of
experiments might be reduced. The experiments contemplated would
be of short duration and would be conducted at temperatures of
-20, 50, and 120 F; they would be directed toward evaluating the
effectiveness of each combination used for the temperature-
compensating (annular) orifice in controlling-the flow rate. It
is expected that only minor modificationes of the laboratory units
used in these experiments would be required at that stage in
order to provide an effective experimental temperature
compensator;

If, as expected, the results of the above-described
research were favorable, a laboratory model of a time-delay
uni% incorporating the previously evolved experimental temperature
compensator would be designed and prepared. The primary aim at
that stage would be to investigate the accuracy that could be
achieved in machining the selected materials and in preparing
the parts. This problem of machining accuracy would pertain
to the laboratory units used in the above-described temperature-
compensation experiments as well as to the laboratory model of
the time-delay device, but would be more critical in regard
to the latter.

Subsequently, within the time and funds,a few additional

units of the laboratory model of the over-all device would be
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prepared, and the performance of all of these models would be
evaluated in a few short~-duration experiments at each of the
three previously mentioned temperatures. Then a few similar
but longer duration (approximately two months) experiments would
be conducted using these models. Also at that stage, the
research would be directed toward the preparation and subsequent
evaluation of an operable experimental model of the time-delay
device. It is expected that any modification of the experimental
model that might be necessary would be minor, primarily because
of the prior development and evaluation of the critical
components.

‘The experimental model of the time-delay device

would then be transmitted to the Spomsor for further evaluation.

Reports

Monthly letter reports would be prepared to keep the
Sponsor informed of the progress of the research. These would be
supplemented by meetings with the Sponsor. At the conclusion of

the proposed research period, a summary report would be prepared.

Duration and Estimated Costs

It is proposed that the contract provide for a seven-
month periocd of research, with an estimated appropriation of
810,600, including the fixed fee. The general breakdown of

estimated costs is attached.
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The Contract

The proposed contract would be a period-basis research
agreement, consistent with our current contractual arrangements
and providing only for a fixed period of reseasrch leading toward

the objective outlined in this proposal.

SECRET
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Proposali of ‘to the U. S. Governme:ht',.

For Research on-

Based

set forth hereon, subject to the understanding that this

Mechaniqm.

upon a period-basis Contract for a research period of seven months.

for Release 2011/08/10 aA-RDP78-03642A0007001 00008-5

The Further Development of a Silicone-Fluid, Timé-;Delay

1

(Including time for submission of all reports. The proposed contract will not provide for earlier conclusion

of the research.)

ESTIMATED COSTS

We expect that the cost of this research for the period indicated above may be distributed approximately as

allocation is merely an estimate, and actual costs incurred

a: from the categories shown. We have determined that these estimates are reasonable and consistent with
3 established policies in its research for the various Government agencies, which policies are briefly dis-
cussed be .

elow and will be followed in determination of our actual costs hereunder,

Materials & Supplies, etc.

Use qf-Equipment and Technical Services, Travel, and Misec.

(Including any equipment which may be purchased as necessary in performance
of the research, Charges of $25 or less are excluded from this item.)

(Including applicable costs of technical research and service divisions, and
use of technical equipment, except that any undistributed balances of these
accounts will be included in overhead. Cost of travel includes reasonable
actual subsistence expenses and the actual cost of transportation. An allow-
ance of up to 8¢ per mile for all necessary travel by privately owned convey-
ance is included in lieu of the cost of such travel.)

Salaries & Wages

(Including our predetermined accrual for vacation, boliday, and sick-leave pay,
pensions, and social security,) .

Type of Employee No. of Man-Montbhs Estimated Cost
' Supervision 1/ 2 8500
Research Engineers . 4 : 24 800
Lab. Assistants 4 » 1,640
Steno., Clerical, ' .
Shop & Photo., etc. . 1l 315

Total Salaries & Wages

Ov.erhecd

(56 per cent of salaries and wages, as they are defined above. Provisional
monthly reimbursement will be at the rate of 52 per cent of salaries and wages,

. as so defined, or at such other provisional rate as may from time to time be

mutually agreed upon with the Government’s audit representatives. This is a
provisional rate for current reimbursement, which we have arrived at by negoti-

" -ation with Government representatives, and it will be subject to retroactive

*Please let us have your acceptance in our hands by’ February 28’ iﬁ‘gﬂf' Price
Unless we extend the time, your acceptance after that date will be subiect to acreement.

10/57

Sanitized Copy Approved for Releas

revision to the “actual® rate agreed upon with them for each calendar year
following a detailed audit for that year. The item of overhead includes general

research, charges of $25 or less for materials and supplies, and other cate-

gories of costs we customarily include in our overhead account. Cash dis-
counts on all purchases will be credited to overhead, instead of to the amount
of the purchase. Scrap of appreciable value will be credited directly to the
project. All other scrap will be credited to the overhead account, in which the
Government participates.)

’

Total Estimated Cost

Fixed Fee

RI=0 K=

$500

81,300

$5,255

$2,945

$10,000

600

$10,600
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October 11, 1957 ,/Z,y%v

Dear Sir:

This letter report describes the progress of Task Order No. J
from September 8 to October 8, 1957. |

Previous experiments had shown that the original design of the
temperature compensator did not perform so satisfactorily as had been
expected, Accordingly, during this period, we concentrated our effort on
the design of a better compensator. Two types were devised, The error
in timing was calculated for both of these designs and it appears that
one of them might be feasible.

In our letter report dated September 20, 1957, we mentioned a
design for a temperature compensator which would have no moving parts.
The unit would have two orifices; one would be a temperature-compensating
orifice>formed by the annular space between two concentric cylinders of
different materials, steel and plastic; and the other would be a simple

circular port. We calculated the total flow, which would be the combined

flow through both of these orifices, over the pertinent temperature range

=20 to +120 F. The variation from a mean design value would be only

+L.ly per cent. However, there would be one serious drawback; the ratio

of the average pressures exerted on the fluid by the springs corresponding
to the shortest and to the longest time periods would be approximately

6,000 to 1. Previously, we did not conceive of any satisfactory way of

éﬁ
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e October 11, 1957

changing the pressure in line with this ratio. In the new system being con-
sidered, there is a certain amount of flexibility. This pressure ratio
could be affected by changing the length of the annular orifice and by
changing the materials used for the compensator; in the final design, an
assembly, which would cover a particular time range, would be inserted into
the main body just before the device was used. It appears that this device
might be feasible under this condition,

In the second design, the compensator would change the port area
which restricts the flow as the temperature increases. For the initial
calculations, we selected a triangular orifice with one movable side made
of neoprene. The force which would move the neoprene would be developed
by the expansion and contraction of a predetermined volume of mercury.
Because the mathematics for this system is rather complex, we estimated
the accuracy of this device. It is expected that the timing would vary by
about +10 per cent of a mean design value over the temperature range -20 to

+120 F; this is considered excessive.

During October, we plan to select the materials and sizes of the
parts for the first design described. If time permits, an experimental
unit will be built to verify the assumptions made.

The original appropriation on this Task Order was $18,550. As of
October 1, 1957, the unexpended balance was approximately $3,800.

Sincerely, yi

ABW/ba

In Duplicate
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